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BJIMHHME ATM0 C$EPU rA3 0 0EPA3H0 r0 A3 0TA HA M3 MEHEHME UBETA 
H MHKMJIOPU OXJIASiEHHOrO MEGA nPH XPAHEHHH

THE INFLUENCE OF GASEOUS NITROGEN ATMOSPHERE ON CHILLED MEAi 
COLOUR AND MICROFLORA CHANGES DURING STORAGE

OflHMH M3 nyTeft COBepiIieHCTBOBaHHfl TeXHOJIOrHH xpaHeHMH 

h TpaH cnop TupoBKH  o x J ia sa e H H o ro  MHca ABJiaeTCH  uacTHUHaa 

h jih  n o jiH aa  3aMeHa B03^ p ca  KaMepH xpaHeHHH h B a ro H a  r a 3 0 -

0 (5pa3HHM 3 3 0 T0M.
CHHseHHe KauecTBa oxJiastseHHoro MHca b  n p o p ecce  xp aH e-  

hhh npn odHUHbix aapodHbix ycjiOBMHX cBH 3aH 0, npejicae B c e r o ,  
c oKHCJiHTej ib h o —BoccTaHOBHTejiBHbiMH npeBpameHHHMH reM onnrM eH ' 

TOB H MHKpodHOJIOrHqeCKMMH H3«eHeHHflMH Ha IlOBepXHOCTH MH- 

ineuHow TKaHH.
UBeT MHca, He 0Ka3HBafl 3 HauHTe jibhoto u g h c t b h h  Ha iih- 

meByio ueHHOCTB npoayKTa, cymecTBeHHO BJiHHeT Ha oueHKy ero 
TOBapHoro Ka^iecTBa. Xaparaep oKpauiHBaHHH Maca b dojiBinoa 
cTeneHH 3 aBHCHT ot napiiMajiBHoro saBJieHHH KHCJioposa /I, 2 /, 
CKOPOCTH GHMaceHHH BejiHUHHbi pH /3 /, TeimepaTypH h npoaoji- 
KHTejibhocth xpaHeHHH A ,  5/, a Tarae HajmuHH MHKpo$Jiopbi /6 /.

BjiHHHHe nepeMHCJieHHHx $aK T o p o B  Ha K a u e c T B o  arnca n p e s c T a B "  

jin e T  ocodHH H H Tepec n pa  xpaHeHHH n o c jie n H e ro  b  aTMOC$epe r a -  

30o d p a3 H o ro  a 3 0 T a .

CorjiacHO BoMapy / 7 / ,  qacTHUHan hjih nojm an 3aMeHa B03A y" 
x a  r a 300dpa3 HHM a30T0M npn xpaHeHHH cymecTBeHHO bjihhct Ha 
xapaK Tep MHKpodHOJiorHqecKHx H3MeHeHHii b oxJiaacaeHHOM M ace. 
KoHReHTpauHA a30T a b  o Ou m h o m  cocT aB e B03flyxa He npenHTCTBy~ 

eT P33BHTHK) nCHXpO$HJIBHblX OaKTepHM, BH3bIBai0tmHX nopqy OXJiaK- 

seHHoro MHca / 8 / .  no aaHHHM BaftaeMaHHa / 9 ff dojiee Bbicoitoe 
coaepjKaHHe a30T a b  cp e # e  b  pa3HoM CTeneHH (b 3 3 b h g h m o g t h  ot 

KOHueHTpaiiHH) BJiHHeT Ha H3MeHeHHe KauecTBa oxJiaJKaeHiioro 
Mnca b n p o u ecce  xpaHeHHH. B 1 0 0%-h o h aTM oc$epe a30T a npn 
0 °C oxJiascfleHHoe m h c o  m o e h o xpaHHTB ao 10 H e^ejiB. Oho HMeno 

xoponiHH BHeuiHHH BHfl h npn BapKe He odjiaaajio npHBKycoM. npn 
xpaHeHHH Mnca b  9 0-9 5%-h o H aTMoc$epe a30T a  3aiieTH oro 3 $$eK ~  
T a , n o  cpaBHeHHio c  xpaHeHHeM b B03syuiH0ft cp e a e  /7 % He nojiyqe^

HO.
HapTMaHH /IO, II/ jiaji xopouiy» MHKpodHOJiorHqecKyK) h op- 

raHOJienTHuecKyio oueHKH c o c t o h h h h  noBepxnocTH MbiiueqHoil TitaHtf 
roBflflHHN, cBHHHHbi h Te jihthhh npH xpaneHHH b TeqeHKe 6 - 8  

npn 3 h 7 °C b aTMOc$epe, cocTOHmeH H3 1 0 0% a3 0 Ta hjih 9 9% a30" 
Ta h 1% KHCJioposa.
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Bo BHMXM npoBefleHH hccjigäobcihmh no xpaHeHHio oxJiasÄeH- 
Horo MHca b aTMOc$epe c pa3JinnHUM comepjKaHneM a30Ta. Bnjia 
B3HT3 oxJiasaeHHaH roBHaHHa (flJiwHHeiíniüw MycKyji cnHHbi), k o t o - 
pyio x p a H O H  b TeneHiae 20 cyT. npn 0°C b aTM0C$epe c co,a,ep- 
KaHHOM ra300Öpa3Horo a30Ta (90, 95, 99 h 99,8%). Kohtpojib- 
Hbie oópa3iíH xpaHMjm Ha B03£yxe npn b t o m  »e TeMnepaType.

KaneoTBo Maca oneHHBajm no M3MeHeHHK) ijBeTa noBepxHocTH 
MuiuenHoM TKaHH h m h k p o $jioph nepea 3aKjiaÄKoM Ha xpaHeHne, a 
3aTeM qepe3 3, 6, 9, 12, 20 cyT. xpaHeHHH. Ilocjie 20-cyToq- 
Horo xpaHeHHH b aTMoc$epe a30Ta m h c o  BHsepraBajm b TeqeHHe 
I, 3 h 10 qae. Ha B03syxe npH 0, 4 h I8°C.

Ajih xapaKTepHGTHKH B3awMonpeBpameHHH reMonurMeHTOB m h - 
nienHoM t k 3h h b nponecce xpaHeHHH Öliji npMHHT m c t o ä  onpejejie- 
h h h  nponeHTHoro cooTHonieHHH pa3jiHHKbix (|)opM reMonwrMeHTOB b 
noBepxHocTH MHmeqHOM TKaHH no ÄMHy h Eojijiy /I2/ c aeKOTopbi- 
m h  MoaH$HKaiíMHMH UlHaíísepa /I3/ h CiraapTa /IA-/. Mccjie^oBaHHa 
npoBeaeHH c noMoiUBK) cneKTpo$oTOMeTpa C$-I0 , b b h s h m o K oÖJia- 
c t h  cneKTpa c ,zpiana30H0M #jihh bojih o t 400 #o 750 m m k  h unca-
jih onTHqecKOö h jio t h o c t h .

Jljlñ MHKpOÖMOJIOrHqeCKHX HCCJie^OBaHHM npOÖH OTÖHpaJIM c n o -  

BepXHOCTH MHIIieqHOM TK3HH B 31ARQ Cpe30B njIOmaflBK) 10 CM^.

Oömee KOJiwqecTBO daKTepHH yqHTHBajiM Ha mhco—nenTOHHOM

arape (MIIA) nocjie 48-qacoBOii MHKyÖaijMH noceBOB npn 24°C; 
ncHxpoTpo$Hue ÖaKTepuM - Ha MIIA nocjie 14'KiyToqHOM HHKyÖanKH 
npn 2°C; aHaapodHne öaKTepun - Ha cpe^e Porosa /I5/ nocjie 
7-cyToqnotí BuaepacKH npn 22°C.b aHaapocTaTe. B h a o b o M cocTaB 
m h k p o $jioph oxJia2c,neHHoro Maca onpe,a,ejiHJiH no KyjiBTypa jibho—
ÖMOXHMMqeCKHM CBOÜCTBaM.

M ccjiesoBaHO T a ra e  BJiMHHue aTMoc&epbi a30Ta Ha Mop^ojiornio 

ÖaKTepHM posa Pseudomonas C HOMOmBIO 3JieKTp0HH0r0 MHKpO —
enona yOMB-IOO.

IIpoBeaeHHue cneKTpo$OTOiieTpHqecKHe MccjiesoBaHua, Bbipa-
JKeHHbie COOTHOlieHMeM npOHSBOflHblX MHOrJIOÓMHa, n03BOJIHJIH yC T a- 
hobhtb, qTO HsnocpeflCTBeHHO nocjie ydoa aciooTHoro noBepxHocTB  

MunieqHOíí TKaHH napHoro Maca co a e p sirr  npewMymecTBeHHo B o c c T a -  
HOBJieHHyio giopwy MHorjioöHHa (92% ot oöm ero cosepaaHMH nurMeH- 
Ta). OxaaK/teHHe Maca b TeqeHHe 20-24 q a c .  Bbi3HBajio 3aMeTHoe 
yBejiHqeHHe OKCHreHHpoBanHoM $opMH MHorjioöHHa £0 90% n CKHjae-
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HMe ero BOccTaHOBJieHHoii $opmm so 10% (pue. I ) . 4



( 4 9 )

B KOHTpOJToHHX 0 0 pa3 IÎ8X K 6 C yT . XpaHeHHH nOBepXHOCTL 
MHmê HoM TK3 HM MHG3 coÂepacaJia okojio 13% MeTMMorjioÔHHa. K 
aTOMy BpeMeHM HaÔJiipflaJiocB yBejumeHwe BOccTaHOBJieHHOM $opMu 
MHorjioöHHa ( äo 7 0 %) aa cneT BoccTaiiOBJieHMH OKCHMHorjioÔHHa. 
PaHee Ôhjio ycraHOBJieao, hto 7 5 % KMCJiopoaa, cBHsaHHoro b  ok-  
CHMHorjioÔHHe, nocjie BOCCTaHOBJieHHH nocnesHero ncnojiB3 yeTCH 
Ha OKHcnGHHe narMeHTa äo mgt$ opmh / I 6 / .  3 to nojioieHHe ôhjio 
noÄTBepKÄOHO h b  HaniHX onHTax, TaK Kait k  9  c y T .  xpaHeHHH 
oxJiajKÂeHHoro Maca Ha B0 3 Äyxe coÄepätaHMe MeTMHorjioÔHHa yBe- 
JIHHHB3 JI0CB ÄO 5 0%, HTO CyilHeCTBeHHO BJIHHJIO Ha OKpaCKy MHUieq- 
HOÍÍ TK3 HH• CoOTHOUieHHe reMOnHriieHTOB, K0 BÄ3 OKMCJieHHaa çop- 
Ma cocTaBJineT ôojiee üojiobhhh Bcero  KOJiHHecTBa MMorjioôHHa, 
CnOCOÔCTBOBaJIO pa3 BHTHI0 HpKOBHpaiKeHHOrO KOpHHHeBOrO OKpaiüH- 
B3 HHH nOBepXHOCTM MHG8 , HTO OTMÖHeHO T3 KJK6 H B HCCÄeÄOBaHHHX 
THJiKa / I 7 / .  B reMonarueHTax oxÄasÄOHHoro Maca, xpaHMBiuerocH 
b aTMoc$epe 9 9 , 8 %-Horo a3 0 T a , HaMH OTMeaeHo Hiioe HanpaBJieHwe 
oKHCJiHTejiBHo—BoccTaHOBMTejiBHHx peaKijH ii: reMomirMeHTH nosepx- 
HOCTH MHIUeHHOfó TK3 HH B 3 T0 M CJiyHae npeÄCTaBJieHH BOCCTaHOB- 
JieHHOH $OpMOa MHOrJIOÖHHa (npaKTHHeCKH 1 0 0 % ), HTO H OÖeeneHH- 
jio nypnypHO-KpacHyio onpacKy UHca b  TeaeHMe Bcero cpona ero  
XpaHeHHH. nO-BHÄHMOMy, B yCJIOBHHX KpaftHe HW3 K0 r 0 napUMaJIBHO- 
ro  ÄaBJieHHH KHCjiopoÄa nponcxOÄHT npouecc BOCCTaHOBJieHHH 
nnrMeHTa, T . e .  ÄMCcoiiHaijHH KMCJiopoÄa H3 OKCHMHorjioÖHHa. B 
3 TMX ycjiOBHHX XpaHeHHH ÄaÄBHeiiiiiee OKHCÄeHHe MHoraoÓHHa He 
npOHCXOÄHT, TaK KaK KOHHeHTpaiiHH KMCJiopoÄa GJIHIIIKOM HM3 K3 •

ITpMMeHeHHe 9 0  h 9 5 %-hoM KOHpeHTpaiiHH a3 0 Ta npn xpaHeHHH 
Mflca npMBOÄHJIO K BOCCTaHOBJieHMK) OKCMMMOrjIOÖHHa c nOCJieÄyiO- 
IHHM OKHCJieHHeM ÄO MeT$OpMH, ÄOCTHraiOIHHM MaKCHMaÂBHOÈi CKOpO- 
CTH, corjiacHO BpyKcy / I / f npn ÄaBJieHHH KHCJiopoÄa 4  mm p t . c t . 
Oähoko nocjie KOHTaara ïa K o ro  Maca c B0 3 ÄyxoM nepBOHaHajiBHtiH 
HBeT ero HecKOJiBKO BOccTaHaBJiHBajich äo Bnojme npneMJieMoro

KpaCHOrO. CKOPOCTL B O C C T a H O B J i e H H H  H B e T a  M H C a  3 8 B H C H T  OT T ß M -  

n e p a T y p n  B03,iyxa, BejiHHMHu pH lince h  npo Ä O J U K H T e j i B H O c T H  b h -  
Ä e p a K H  o ö p a 3 u o B  Ha B 0 3 # y x e .

üpH I8°C HBeT MH1IIOHHOÍÍ TK3 HH BOCCTaHaBJMBa JICH ÖHCTpee, 
qeM npn 0°C, mhco,  BejnnHHa pH KOToporo önjia b npeÄejiax 
5 , 9 - 6 , 5 , npHoópeTaao nepBOHaqaÄBHyfo onpacKy ÖHCTpee, v e u  

mhco c pH 5 , A—5 , 8 .
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AïM0c$epa ra3oo6pa3Horo a30Ta 0Ka3ajia bjihhhhg Ha kojih-
HeCTBeHHHÄ M KaHeCTBeHHHM COCT3B MHKpO$ÆOpH OXJiaJKÆôHHOrO
MHca b npoiîecce xpaHeHMH.

MHKpo6HOJIOrHqeCKHMH HCCJieflOBaHHHMH yCTaHOBJieHO, HT O 
npH HcxoaHoa oöineö ÖaKTepMajiBHoM oôceMeHeHHOcTM o x Jia ia e H -  
Horo Mac a IO3 kjiötok Ha I  cm2 h KOJinqecTBe ncnxpoTpo$OB IO2 
KJieTOK Ha I  cm Hanajio p o c ïa  ôaKTepwfi Ha mhcq npn xpaHeHHM 
Ha B03flyxe OTMenaiiocB Ha 6 cy rtc iï. B sajiLHeMuieM pa3BHTHe 

ÖaKTepHw npoxoßHJio no JiorapH$MnqecKoM kpmboM co ckopoctbio 
reHepaiiHM 13 qaq; Ha 14 cyT. co sep saH n e oôm ero KOJinqecTBa 
6 a KTepuJí cocTaBHjio IO8 KJieTOK Ha I  cm2 ( p a c .  2 ) .

Pue. 2. M3MöHeHne KOJiMHGCTBa ÔaKTepMii Ha Mace npw xpaHeHHHi 
I  -  Ha B 03A y xe ; Il -  b aTM oc$epe c KOHneHTpauHeii aaoT a 90%; 
i  -  b aTM oc$epe c KOHiieHTpaiiMeiî a30T a 95%; iy  -  b aTMoc$epe

c KOHneHTpaHHeü a30Ta 99%.
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H anaao pocTa ÖaKTepHH Ha u se e  BycaoBH ax 90 h 95% -ho8 

KOHueHTpamiH ra3D 0Ö pa3H oro asoT a HaÖjnoaaaocB T a r a e , KaK h 

npn xpaHeHHH Ha B 0 3 a y x e , Ha 6 cyTKH. OaHaKO n p o a o a ra T e a B -  

HOGTB reHepaHMH ÖaKTepnM Ha m c e  npH 95% -hoh KOHLieHTpaaHH 

a30T a yBejiHHHBaJiacB do cpaBHeHmo o xpaHeHneu Mnca Ha b o 3 -  

ayxe  h npw 90%-hom coaepsaHHH a30T a b aTMOc$epe.

CoaepKaHHe ÖaKTepHH Ha oxaaiaeHHOM M ace, xpaHMBineMca b  

TeneHHe 12  c y T . b  aTMOö$epe c  KOHiteHTpaijHeä a30T a 99%, o c -  

TaBajiocB Ha ypoBHe H cxoaH oro -  IO3 KJieTOK Ha I  cm .̂ B a a f l£ -  
HeMniew pocT ÖaKTepHä npoxoaH a c o  c k o p o c t b k ) reHepaiiHH 23 n a -  

ca  h k KOHay xpaHeHHH KoaHHecTBO ÖaKTepHH cocTaBH ao 10^ m ie -  

TOK Ha I  CM .

IIoayHeHHue pe3yjiBTaTH  CBHaeTeaBCTByioT o t o m , h to  99%-Haa 

KOHaeHTpaiiHH ra30oÖ pa3H oro  a30Ta yrHeTaiome aeücTB yeT  Ha pocT  

aapoöHbix ncHxpoTpo$HHX ÖaKTepnft Ha oxaajsaeHHOM M ace. K a n e c T -  

BeHHirä co cT aB  MHKpo^aopH oxaaaaeH H oro M aca, xpaHHBiaeroca b  

aTMOc$epe c KOHijeHTpaiiHeft a30Ta 99%, onpeaeaaaH  b  KOHije x p a 

HeHHH (2 0  c y T K H ).

C noceBOB M aca, BupaiUHBaeMux b  aapoÖHux ycaoBH ax npa 

2°C BbiaeaeHO 70 ihtbm m ob• Ho Mop^oaornnecKHM npH3HaK3M, O K p ac-  

Ke no TpaMy m noaBH&HOCTH ohh öujih  pa3aejieH u Ha Tpn rp y n n u ,

H3 KOTOPMX OTOÖpaHO I I  111T3MM0B, npeaCTaBaHBniHX COÖOÜ rpaMOTpH' 
HaTeaBHHe HenoaBHKHue naaonKH. Ha o c h o b 3hhh KaaccH$HKaaHH 

Eepaace /I8/, a TaK ie no H3MeHeHHD rjnoK03u b  ep eae  X Brora-JIeii- 
$co H a, oTHomeHHK) k  aHTHÖHOTHKaM (neHHHHaaHHy h xaopaM $eHH- 
K oay) h aprHHHHy / I 9 /  4 iut8 mm8 Öh ah  HaeHTH^HanpoBaHu KaK 
Achromobacter g u t ta tu s ,  2-Achromobaoter sp. h 5 -F la v o -  
bacterium  sp.

C noceB O B co  ep eau  P o r o 3 a , BupameHHux b anaapoöH ux y c -  

aoB H ax, Öuao HaeHTH$HiiHpoBaHO I I  uiTaMMOB, npeacTaBaaioinHx 
coÖOM rpaMnoaomHTeaBHue, HenoaBHSHue KHcnoToycToüHHBHe n a -  

aOHKH.

Ho Mop$oaoro—ÖHOXHMHnecKHM noKa3aTeaaM  / I 8 ,  2 0 /  n c c a e -  
ayeMbie aHaapoÖHue ÖaKTepHH öuah  HaeHTH$HijHpoBaHu KaK Lac
t o b a c i l lu s  rpynnu B etabacterium .

yBeanneHHe KoannecTBa ÖarcrepHM Ha oxaasaeHHOM Mace npn 

xpaHeHHH b aTMOc^epe 99% -H oro a 3 0 T a , HanHHaa c 12  c y T . ,  o d y c -  

AOBJieHO, BepoaTH o, pa3BMTHeM s t o h  rpynnu ÖaKTepHü. 3 a e k t p o h —
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HO-MHKpOCKOnHqeGKHMH MÖTOflaMH HCCJieAOBaHHfl yCTaHOBJieHO, HTO 
ßOJIBHIHHCTBO nCHXpO^HJIBHBJX Ö3KTepHM pOfla Pseudomonas, 

Haxosflci» b  aTM oc^epe c  bhcokhm cosepacaHneM a 3 DTa (9 9 % ),  

nocTeneHHo npeTepneBawr 3HaHHTejiBHbie Mop^ojiomqecKHe M3Me- 
HeHMH: o t  npocBeTJieHHH h rpaHyjinmjH iiHT0iuia3 MH so  p a 3pym e- 
HMfl KJieTOHHHX CT6H0K H JIH3HCa •

B bl B 0 fl hl

I .  ATMoc$epa c KOHijeHTpamieä a30T a 9 9 ,8 %  cnocoßcT ByeT  
CTaÖHJIH3aiiHH OKpaCKM ÜOBepXHOCTH MhlffleqHOii TK3HH OXJiaKaeHHOÜ 
roBH^HHH b  TeqeHHe 2 0  cyTOK.

2 *  ATMoc$epa c KOHiteHTpamieM a30T a 99% 0K33üBa6T yrHe- 
Taiomee seMcTBHe Ha po ct  aapoÖHux ncnxpoTpo$HHx ÖaKTepnii Ha 

oxjiaÄ^eHHOM M ace. B n p o ijecce  xpaHeHMH oxjiasseH H oro Mnca H3 -  
MeHHeTCH KaHeCTBeHHHii GOCTaB MHKpO$JIOpH.
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